among isolates obtained from the same soil sample. Our data indicate that different genotypes were isolated including isolates from soil samples where mating types were predominantly or entirely (+) or (-).
Only 120/0 of the soil samples converted completely to the yeast phase in vitro, but this compares favorably with the 6% total conversion rate obtained by Kwon-Chung et al. (1974) with their soil isolates. In our study there was not a good correlation between complete convertability and mating type, as can be seen in TABLE 1. Of the 42 isolates (12%) which did convert well, 22 were (+) type, 20 were (-) type.
It is also interesting to note that 520/0 of the isolates from gull nests converted completely to the yeast phase, well above the percentage obtained with isolates from the blackbird sites.
We acknowledge with appreciation financial assistance from NIH Grant AI14936 (Epners, 1964) , and in western North America from British Columbia, Canada, and Washington, USA (Salt, 1970) . The present paper is an account of G. pyriforme infection in western Engelmannspruce forests, where it invades not only Engelmann-spruce seed but also seed of the associated conifer species, subalpine fir [Abies lasiocarpa (Hook.) Nutt.].
Engelmann-spruce forest litter containing seed was collected from sites in Utah, Colorado, Arizona, Idaho and Wyoming. Infected seed often can be distinguished from normal viable seed by the fact that the former have varying amounts of blue discoloration of the seed coat and endosperm. However, reliable detection of seed infection and isolation of the pathogen can be accomplished by placing dissected portions of embryo and endosperm from surface-sterilized seed onto V -8-juice agar and incubating at 20 C. After 6 da at 20 C, the hyaline, aerial mycelium of the fungus can be seen growing from the infected portions. Further growth results in the formation of distinctive white, floccose colonies with conspicuous blue-colored areas. This blue coloration is intensified if other fungi or bacteria are growing in close proximity. Sporulation is evident after 4 wk of growth. The conidiogenous apparatus has a welldefined main axis and distinct dendritic branching. The conidia are produced in sympodial succession and form clusters at the apices of conidiogenous cells. Geniculodendron pyriforme infection could be demonstrated only in seeds sifted from litters collected in the Cache N ational Forest, Utah and Payette National Forest, Idaho (TABLE I) .
In addition, healthy Englemann-spruce seeds, gathered in the fall from cones which had newly dropped, were stratified at 2 C in litters collected from the same sites throughout the intermountain area in an attempt to discover presence of the pathogen in the litter. Following 2 mo of incubation the seeds were retrieved and germinated on water agar. N ongerminating seeds were then surface sterilized with 0.1 % silver nitrate, dissected, and portions placed on V -8 agar to be incubated at 20 and 10 C. Engelmann-spruce litter from Utah, Arizona, Colorado and Idaho contained the pathogen (TABLE I) . Control seeds placed in sterile Petri dishes at 2 C for several mo remained healthy with high germination rates.
The presence of G. pyriforme in materials normally present in Engelmann-spruce litter (needles, cone scales, seed wings, sterile seed) also was investigated. Methods used to isolate or observe the pathogen on these materials included: detergent wash, surface sterilization and epidermal impression. We were unable to isolate or show the presence of G. pyriforme in any of these materials. The organism can be found only in seeds which have been in contact with the litter either in the laboratory or in the field.
To demonstrate the percentage of seeds infected as well as the season when most infection occurs, in situ studies were undertaken using viable, noninfected seed taken from newly dropped cones and planted into the 0 1 and O2 layers of the Englemann-spruce stand in Cache National Forest, Utah. The seeds were planted in fall 1975 and harvested at regular weekly intervals from January through June 1976. -. There was fair to good germination with a low incidence of G. pyriforme infection during the coldest mo of January and February. As temperatures warmed in March, April and May (to about 0 C or above), percent germination decreased while occurrence of G. pyriforme increased (FIGS. 1 and 2). Growth of G. pyriforme in vitro is good at 10 C, in contrast to the very poor growth of most other fungal isolates from Engelmann-spruce litter. When tested with 12 other fungi for growth at 10 C, G. pyriforme exhibited an average colony diam that was greater than the average diam of nine of the other litter fungi after 28 da (TABLE II) . Similar tests at 22 C indicated that most fungi were able to outgrow G. pyriforme.
In the ecologically competitive situation, G. pyriforme appears to exhibit its maximum pathogenicity in the spring upon snowmelt when temperatures are 2 to 12 C. Little is known about its life history or its mode of infection; however, it seems to be present in litter and to infect through contact with seed in that substrate.
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